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EXECUTIVE SUMMARY 

This site has been placed in the ERRIS/CERCLIS data base as a result 
of its identification during the Surface Impoundment Assessment (SIA). 
Certain other sites have recently been added to CERCLIS because of 
their similar ownership, operator, or proximity to an identified SIA 
sf te. The information contained fn Section II Sfte Name and location: 
items 01 thru 10 may be found to vary from the existing CERCUS infor­
mation; the information contained on EPA Form 2070-12 should be used 
henceforth as more accurately identifying the site name and location. 

Information to complete Form 2070-12 has been acquired fr011 a number 
of sources including, but not limited to, SIA printouts, CERCLIS, the 
Illinof s State Reclamation Plan for Abandoned Mined Land, and county 
plat books. Considering the agee of certain information, and the lack 
of specificity, some interpretation and judgement has been required 
in reporting all information. Where duplication of 1111terfal with a 
moderate confidence level occurred, that information has been reported. 
Where conflicting data has appeared, the most current infor~~~ation with 
the highest degree of confidence has been used. 

The materials of major concern at this location, with potential environ­
mental impact, would be gob piles, acid mine drainage, and impoundments 
to retain mine drainage and coal wash plant process waters. Low pH 
and high iron concentrations have long been associated with mine 
drainage. Iron pyrites and marcasites (FeS2) constitute approximately 
251 of the mineral fraction of Illinois coals and thru a complex oxi­
dation reaction yield H2S04 and FeS04 providing the sources for low 
pH and Fe release problems. More recent concerns are being raised 
becaus·e of the heavy metal constituents of mine run coal, which are 
contained pr1mar1ly in the mineral fraction and removed to the gob 
pile, with the pyrites, during initial processing. 

USEPA publication EPA-650/2-74-054 summarizes work done by the Illinois 
State Geological Survey and raises points of concern for this area 
of Illinois. Pages 33 thru 50 .of this report sunnarize analytical 
results obtained on four major Illinois coals and fractions of the 
coals obtained by specific gravity separation techniques. Looking 
at the Herrin 16 coal member, fractions of 1.60 specific gravity and 
greater, metals are reported in the following ranges. 

Low 11!!!1 Low High 

As: 23.0 244.0 ppm Ni: 76 102 ppll 
Cd: 4.8 152.0 ppm Pb: 210 2162 ppm 
Cr: 31 71.0 PPIII Sb: 2.8 12.0 p~ 
Cu: 61 89.0 ppm Se: 6.8 21.0 p~ 
Hg: 0.68 3.80 ppm V: 60 85 pplll 
Mn: 74 457 ppm Zn: 570 15170 ppm 
Mo: 14 215 ppm Zr: 21 32 pplll 
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Comparing the above information against surface water quality data 
reported in "Hydrology of Area 35, Eastern Region, Interior Coal 
Province, Illfnofs and Kentucky" published by the U.S. Dept. of Interior, 
Geologic Survey; open file report #81-403, portions of which are 
attached, one begf ns to grasp the potentia 1s for en vi ronmenta 1 degra­
dation presented by mine drainage. In the USGS study, the uximum 
concentration of Ni found upstream of mining activity was 10 ppb, whereas 
downstream, the maximum value was 630 ppb. Mean values of Ni found 
were 6.1 ppb upstream, and 113 ppb downstream. The values for Ni repre­
sent a 63 fold increase of downstream maximum over the upstrea. maximum. 
Increases in the maximum concentrations of Cu were 27 fold, Zn at 32 
fold, Mg at 11.9 fold, and AT at 2,238 fold increase. 

The Illfnofs Department of Mines and Minerals and numerous private 
ffnns are involved fn reclamat'fbn/remedfatfon actfvftfes at a number 
of these sites. It 1s entirely possible that thfs sfte presents no 
hazard at thfs time, but the reverse 1s also possible. There is no 
evidence to indicate waste disposal, other than that associated with 
mine activity. A Tow priority has been assigned and site inspection 
activity should be considered on a representative selection of these 
sf tes on a time available basis. A higher priority was not assigned 
because of the regional scope of these s 1 tes and the high probability 
of existing remedial activities at.high pollution potential sites. 

RML:tk:4/8/49(3/21/86) 

Attachment 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continwd) 

8.2.4 IRON 

IRON CONCENTRATIONS ARE HIGHER 
DOWNSTREAM THAN UPSTREAM OF MINING 

Diaolvsd iron rang«l from 0 to 640 microgram~ per liter (p.g/L) st sim 
U/Xtf'Bsm of mining snd from 0 ro 7, 100,000 p.g/L at sittll downstrum 
of mining. Tor./ nJColltlrable iron ranged from 100 to 31,000 p.g/L at 

the U/XtrtiiiiTISitfJS snd from 0 to 2,100,000 p.g/L st the downstf'N/Tisim. 

Iron is the fourth most abundant element in the 
Earth's crust with 4.7 percent (Petrucci, 1972). It is an 
important constituent of the surface and ground waten 
in this area becaute of its abundance in the tedimentary 
rocb of the Pennsylvanian System. Under natural condi­
tions, in tedimentary rock and ground water, iron is 
found primarily in the ferrous form (Fe.2). It is the 
abundance and the instability of ferrous iron, when 
exposed to air, that probably influence many chemical 
reactions downstream of mininJ. Surface-minina 
proce11es increue the amount of iron available to the 
system by exposina more surface area of iron-bearinJ 
minerals to weatherina conditions. GeoloJic and erosion­
al facton at lite& upstream of mining maintain fairly 
stable concentrations of iron in streams. 

At lites upstream of mininJ, the meuured range of 
concentration for dissolved iron wu from 0 to 640 p.JIL 
with a mean of about 110 p.JIL. At lites downstream of 

.• minina, concentrations of dissolved iron ranged from 
0 to 1,100,000 p.rfL with a mean of about 20,000 p.JIL 
or approximately 20 milligrams per liter (mJIL) 
(fil. 8.2.4-1 and 8.2.4-2 and table 8.2.4-1). 

Total reco11erable iron for the site& upstream of 
mininl ranged from 100 to 31,000 p.JIL with a mean of 
about 2,400 p.r/L. Total recoverable iron for the down­
stream lites ranged from 0 to 2,100,000 lli/L with a 
mean of about 37,800 p.JIL or approximately 38 mJIL 
(fig. 8.2.4-1 and 8.2.4-3 and table 8.2.4-2). 

Concentrations of dissolved iron in surface water 
~eldom reach 1 mJIL (American Public Health Associa­
tion, 1976, p. 207). For the up1tream sites, the entire 
range of values is weU below this level. The surface water 
of areu downstream of mininl sometimes exceeded 
I ms/L of dissolved iron. 
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8.0 SURF ACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued) 

8.2.5 MANGANESE 

CONCENTRATIONS OF DISSOLVED AND TOTAL RECOVERABLE 
MANGANESE ARE WGHER DOWNSTREAM THAN UPSTREAM OF MINING 

Mean values of dissolved and total recovertJble manganese conCtJntrtJtions 
were approximately 7 to 10 times greater at the sites downstream of 

mining than at the upstream sites. 

Manganese is a common element widely distributed 
in igneous rocks and soils, but its total abundance in the 
Earth's crust is small enough to put it in the list of 
.. trace" elements. Manganese and iron have similar elec­
tronic configurations and behave similarly. Because 
manganese has a lower affmity for oxygen, it stays in 
solution longer than iron (Rankama and Sahama, 1950). 

For the sites upstream of mining in the study area, 
the measured concentrations of dissolved manganese 
ranged from 30 to 4,900 micrograms per liter {llg/L) 
with a mean of about 560 JJ8fL. This compares to a 
meuured range of 20 to 91,000 JJg/L and a mean of 
about 4,100 JJi/L for the sites downstream of mining 
(fig. 8.2.5-1 and 8.2.5-2 and table 8.2.5-1). 

Total recoverable manganese for the sites upstream 
of mining ranged from 30 to 3,900 JJi/L with a mean of 

about 570 p.iJL. Downstream of mining the meuured 
values of total recoverable manganese ranged from 20 to 

... 240,000 p.i/L with a mean of about 5,590 p.i/L (fig . 
8.2.5·1 and 8.2.5-3 and table 8.2 .. 5-2). 

Accordins to Rankama and Saharna (1950) the 
Mn:Fe ratio in natural carbonate waters is about 5: 1.· 
This ratio is approximated by the upstream data for 
which the mean dissolved manganese value wu 560 JJs/L 
and the mean dissolved iron value wu 110 p.g/L. The 
mean values of dissolved manganese and dissolved iron 
for the downstream sites are 4,100 p.iJL and 20,000 p.g/L, 
respectively, resultins in a Mn:Fe ratio of0.21:1. This 
decrease in the Mn:Fe ratio reflects the relatively large 
upstream to downstream increase in iron concentrations 
compared to manganese concentrations. 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE·WA TER QUALITY (Continued) 

8.2.6 SULFATE 

SULFATE CONCENTRATIONS ARE IDGHER DOWNSTREAM 
THAN UPSTREAM OF MINING 

ConctJntrations of sulfate rang«/ from 12 to 500 milligrams per litrJr (mg/L) 
at the sitrJS upstf'Htn of mining and from 15 to 12,000 mg/L at the downstt'Nm sitrJS. 

Sulfate concentrations at down&trriBITI sitrJS c., I» tJStimatrJd using the equation: 
SULFATE • 0.64 (SPECIFIC CONDUCTANCE) - 210. 

Sulfur occun in the coal and associated strata u 
metallic sulfides, mainly in the form of pyrite (FeS2 ) 

and marcasite (FeS,. ), which are also sources of ferrous 
iron. When oxidized, the sulfides yield the sulfate ion 
and ferric oxide. At the sites upstream of mining, the 
sulfates are probably introduced to the water from 
stream cuts throush exposed Pennsylvanian rocks. This 
would be a fairly steady source of sulfate with erosion 
and oxidation contributing to the dissolution of sulfate 
materials. 

The measured concentrations of sulfate at the up­
stream sites range from 12 to 500 mrJL with a mean 
value of 140 mrJL for all the observations at all the up­
stream sites. The upstream sulfate data contrast sharply 
with sulfate data for the downstream sites(table 8.2.6-1). 
The mean downstream sulfate value of 760 mrJL is 
larger than any value at an upstream site, and the maxi­
mum~ of12,000mrJL is 24 times that of the largest 
value found at an upstream site (fig. 8.2.6-1). The mini· 
mum sulfate value of 15 mrJL at the downstream sites is 
approximately the same as the minimum at the upstream 
sites. 

The contrast in sulfate concentrations between the 
·•ates upstream and downstream of mining, u seen in 

ftaure 8.2.6-2, suggests the higher sulfate concentrations 
downstream of mining probably result from the increued 
exposure of sulfide-bearing minerals to weathering in the 
mined area. Toler (1980) related annual sulfate loads to · 
the area of surface mines as a percentage of total drain­
lit area and showed that in southern Illinois sulfate can 
be used as an indicator of mine drainqe (fig. 8.2.6-3). 

36 

For the sites downstream of mining a comparison 
wu made between sulfate concentrations and specific 
conductance. There is a strong correlation (correlation 
coefficient • 0.93) between the two variables in the 
range for specific conductance from 400 to S ,000 
,..mho/em at 25°C. By using the regression equation 
represented by the line on the accompanying illustration 
(fig. 8.2.6-4), sulfate concentrations can be estimated at 
sites in the area downstream of mining from measure· 
ments of specific conductance between 400 and S ,000 
llmho/cm at 25°C. 

..... 
STA'I' 
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8.0 SURF ACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continwd) 

8.2.7 ALKALINITY AND ACIDITY 

ACIDITY VALUES ARE IUGHER DOWNSTREAM TIIAN 
UPSTREAM OF SURF ACE MINING AREAS 

Only one site upstream of mining h«< ITiftlurable IICidity. Twenty·onll sites downstream 
of mining had IICidity valufiS ranging from 0.1 to 99 milligrams per liter (mg/L) as th11 

hydrogen ion (H+). Alkalinity valu• rang~~d from 0 to 390 mg/L as calcium carbonate 
(CaCOJ/Bt th11 upstream sites and from 0 to 520 mg/L as C6C03 at the downstream sites. 

Acidity is defmed as .. the quantitative capacity ot: 
an aqueous media to react with hydroxyl ions" and ii• 
expressed in mg/L as the hydroaen ion (H•). It ls an 
important parameter to measure in areas affected by sur­
face mining because when present in significant amounts 
it is an indication that acid-forming materials are inter­
acting with the surface water. Alkalinity is defined as the 
capacity of the solution to react with hydrogen ions and 
is commonly reponed in mg/L as CaC03 even thouah 
CaC03 may not be the source of or be responsible for 
all the buffering capability. 

One site upstream of mining had measurable acidity. 
Twenty-three of forty-eight sites downstream of mining 
had measurable acidity that ranged from 0.1 to 99 mg/L 
as W (fig. 8.2.7-1 and 8.2.7-2 and table 8.2.7-1). 

Alkalinity at lites upstream of mining ranged from 
0 to 390 mg/L u caeo, with a mean of 92 mg/L IS 

caeo, . The sites downstream of mining had • range in 
alkalinity from 0 to 520 mg/L u CaC03 with a mean 
of 88 mg/L (fig. 8.2.7-1 and table 8.2.7-2). 

Although mean values for alkalinity at the upstream 
and downstream sites are similar (fig. 8.2.7-3), variations 
between sites, especially downstream of mining, are 
great. Surface mining exposes not only the pyrites and 
marcasites (acid-forming materials) but also the time­
stones (source of CaC03 ) of the Pennsylvanian System. 
The variability of alkalinity values at the lites down­
stream of mining may depend on the amounu of Ume­
stone exposed during mining. 
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8.0 SURFACE WATER (Continued) 
8.2 SURFACE-WATER QUALITY (Continued} 

8.2.8 TRACE ELEMENTS AND OTHER CONSTITUENTS 

OONCENTRATIONSOFTRACEE~ 
VARY IN THE SnJDY AREA 

Concentrations of m11ny t171CB e/11171M1ts 11nd other Wlltllr-qulllity constituents 
differtld between sites upstrNm 11nd downstrelltrl of surftK:B mining. 

Concentrations of many dissolved conJtituents 
differed between sites upstream and downstteam of 
mining as shown in figure 8.2.8-l.In water, copper, zinc, 
boron, calcium, nickel, magnesium, and aluminum aJl 
had higher mean concentrations downstream of mining 
than upstream. Concentrations of carbon dioxide in 

water and total iron in the bottom material were abo 
higher downstream of mining. Mean concentrations of 
total manpnese in bottom material showed JittJe differ­
ence between upstteam and downstream lites. Dissolved 
chloride concentrations were less downstream than up­
stream of mining. 
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